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[PURPOSE] 

Air conditioning capability decline by 
by-pass-line airflow which passes downward 
direction of side plate 3c of evaporator 3 is 
inhibited securing the good drainage of 
condensed water at the time of vehicles 
inclination. 
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[CONSTITUTION] 

In side plate 3c arranged by method part of 
lowest of evaporator 3, while providing 3d of 
drain holes in part to which only predetermined 
amount is positioned in air downstream side 
from the air upstream-side end part, air 
upstream-side end part of side plate 3c is 
contacted to bottom part of case 1 . 
It blocks that high temperature air which is not 
cooled with evaporator 3 flows into 
downward-direction side of side plate 3c directly 
by this. 

And it is made for air which is evaporator 3 and 
by which degree cooling was carried out to flow 
into downward-direction side of side plate 3c 
from 3d of drain holes. 

When condensed water B drains out to air 
upstream side of evaporator 3 by inclination of 
evaporator 3, condensed water B is passed 
from 3d of drain holes to downward-direction 
side of side plate 3c. 
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Horizontally positioned type evaporator which 
has tube prolonged horizontally, fin joined to this 
tube, and side plate which is joined by 
lowest-part of this fin and prolonged 
horizontally, case which accommodates this 
evaporator, and air blower blasted to said 
evaporator. 

It has the above, waste-water port which 
discharges condensed water generated with 
said evaporator is provided in bottom part of 
said case, air upstream-side end part of said 
side plate contacts to bottom part of said case, 
clearance is made for air downstream-side end 
part of said side plate to interpose between 
bottom parts of said case. 
Said evaporator is attached in said case, drain 
hole is provided in part to which only 
predetermined amount is positioned in air 
downstream side from air upstream-side end 
part among said side plates. 
Air conditioner for vehicles characterized by the 
above-mentioned. 



[CLAIM 2] 

Horizontally positioned type evaporator which 
has tube prolonged horizontally, fin joined to this 
tube, and side plate which is joined by 
lowest-part of this fin and prolonged 
horizontally, case which accommodates this 
evaporator, and air blower blasted to said 
evaporator. 

It has the above, waste-water port which 
discharges condensed water generated with 
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said evaporator is provided in bottom part of 
said case, air upstream-side end part of said 
side plate contacts to bottom part of said case, 
clearance is made for air downstream-side end 
part of said side plate to interpose between 
bottom parts of said case. 
Said evaporator is attached in said case, notch 
for drain is provided in region only with 
predetermined amount from air upstream-side 
end part to air downstream side among said 
side plates. 

Air conditioner for vehicles characterized by the 
above-mentioned. 
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[CLABM 3] 

In base of said case, water leak prevention 
board which blocks that said condensed water 
drains out to air upstream side further is 
provided in part to which only predetermined 
amount is positioned in air upstream side from 
air upstream-side end part of said side plate. 
Air conditioner for vehicles of Claim 1 or 2 
characterized by the above-mentioned. 



[CLAIM 4] 

As for said air blower, said case is configured in 
a side direction, air-outlet side of said air blower 
is connected with air-inlet side of said case, said 
air blower and said case are arranged by 
vehicles ceiling part as integral construction. 
Air conditioner for vehicles as described in any 
one of claims 1 thru/or 3 characterized by the 
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above-mentioned. 



[DETAILED DESCRIPTION OF THE 
INVENTION] 



|:f$:iQ:iO [0001] 



[p^^JM^] [INDUSTRIAL APPLICATION] 

'^M^f^M^Mi^^^^MM^. This invention reconciles reservation of air 

conditioning capability by evaporator, and 
■■^t'^M % S ^ M M improvement of the drainage of condensed 

water, and relates to air conditioner for vehicles. 
: ;^J5; tci: ^ i i^^i^^l^I t>£ It is suitable as an air conditioner for backseat 

air conditioning comprised so that it might install 
1^ in particular in vehicles ceiling part and cold 

wind might be blown off at in-vehicle rear. 
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[PRIOR ART] 

^^i::^ Formerly, air conditioner for backseat air 

conditioning of traveling tray (one box car) etc. 
^ is installed in vehicles ceiling part, and it is 

M$M^$$M com P rise d so that cold wind may be blown off at 

;:fc^J$:§:f^^ in-vehicle rear. 

: ft t££r: IS ft l> ft V £ Q • I <5 In order not to obstruct in-vehicle amenity, it is 
• : fcv : : ft ptf fi> h ^M^^^u required that the amount of apparatus 
: :^<£> M S^tB M &M<ti. \ < : S projection from vehicles ceiling part to in-vehicle 

downward direction should be made small as 

much as possible. 



1^0 03] [0003] 

^M^^^^W^^'M^^^^W. So ' air conditioner for backseat air conditioning 
ijtiii^jft is designed by thin shape whose measurement 
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of vertical direction it is oblong and are small. 
Therefore, evaporator built in this air conditioner 
is also designed by thin shape oblong as shown 
in FIG 7. 

Here, evaporator 3 shown in FIG. 7 is thing 
well-known serpentine type, integral brazing of 
multi-hole compressed tube 3a which carried 
out juxtaposing formation of many refrigerant 
passage holes, corrugate fin 3b, and the side 
plate 3c arranged for corrugate fin 3b protection 
at upper-and-lower-ends part is carried out. 



[0 0 0 4] 
•ft, f> - y 3 a ^7k¥^[pi] \i 

mt, m.s (a) (b) : .©iiA 

^cl^ih-J: 5(-y: ;^^— y 3 a. CD: 
;tlT..'.^.^-y:3 -a ^fa1feffi|& 



[0004] 

This evaporator 3 is comprised as the so-called 
horizontally positioned type with which tube 3a 
is prolonged horizontally, in order to reduce 
number of times of bending of undulation shape 
of tube 3a and to reduce refrigerant pressure 
loss. 

Blast air is blasted in the right-angled direction 
with longitudinal direction of tube 3a as shown 
in broken line A of FIG8(a) (b), through 
corrugate fin 3b arranged between tube 3a, it 
exchanges heat with refrigerant and cools. 



[0 0 0 5] [0005] 

*£$o\ L^iv^jE^tt, *r in addition, air blower which is not illustrated is 

^ arranged in side position of case 1, and lets air 

flow in case 1 from two-point chain-line position 

&M$fc{tL)lt 6 fab 5*—^ 1 jfalz 6 of air upstream-side part of evaporator 3. 

?£^£8t;X'£%5 Jt 5 X Outlet 5 blowing off opens cold wind cooled with 

V> 5 0 ;3:#&#l&;ftfc# evaporator 3 toward compartment back. 
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Inevitably, as side plate 3c is horizontally 
prolonged in end face of the upper and lower 
sides of evaporator 3 in said horizontally 
positioned type of evaporator 3, it is arranged 
with it. 

As a result, as shown in FIG8(a), along surface 
of tube 3a prolonged to horizontal direction of 
evaporator 3, and surface of side plate 3c, 
condensed water (continuous line B) generated 
with cooling effect of evaporator 3 rides flow of 
blast air (broken line A), and moves to air 
downstream side of evaporator 3. 



[0 00 6] 
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[0006] 

Therefore, clearance 8 is formed between air 
downstream-side lower-end surface of side 
plate 3c of evaporator 3, and bottom part of 
air-conditioner case 1 , it leads condensed water 
B to drain pan 9 integrally_molded by case 1 
bottom part through this clearance 8, and try to 
discharge out of case 1 from waste-water port 
10 further. 

While vehicles run steep downward slope, 
air-conditioner case 1 inclines greatly as shown 
in FIG8(b) so that air upstream side of 
evaporator 3 may be below suitable. 
Therefore, condensed water B flows toward 
lower-end surface of air upstream side of 
evaporator 3 in response to this inclination. 
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■^[^■^^■■0Wfi^^^^'^>-. Then, in order to drain this condensed water, it 

ifcfe v : ; ^^¥.ia : ^}iv : forms clearance 7 also between lower-end 

■M^&i&ikMp^ffiifii t'< : : : '£L'M surface of air upstream side of evaporator 3, 

MM^y--^ l.p&%[t<D.\%)\z% and bottom part of air-conditioner case 1, and 

.^ffM;U.:;.£W$l&:7 &r. try to lead condensed water B to drain pan 9 of 

M\±XW8&M& ibfr^x--l:J$£$ case 1 bottom part through this clearance 7 with 

CO fi.ui//* > 9 fcHj < o L conventional structure. 

: rtrV: N <5 0 ^fc, 3,cD:3?$v, Moreover, in order that condensed water which 

Ji^I^T.^E^f^^^^T^iT/ flowed toward lower-end surface of air 

izM0fat)K El^ Lfe^^MM upstream side of evaporator 3 may block 

$^^ffl"t"£<^£Pl.it'^'5/ifc draining out to air-blower side which is not 

fi % ':.^-.— ^ 1 !©J£ffit£*3V\"tV. illustrated, in bottom part of case 1, leak 

M$&%5. 3 (p-^^T K.:7 0 .i<— ..r* .3 c prevention board 4 is arranged to part to which 

<^. r ^^i^^M^^^h ^ b \^M only predetermined amount is further positioned 

M tikfv.^" -E&-k : MM l^ffc'iK't" <5 : in air upstream side from air upstream-side end 

ttWLK- AMtiVjilM 4 U part of side plate 3c of evaporator 3. 

[0 0 0 8] [0008] 

ifttyWM&L £-0 k-fZU [PROBLEM TO BE SOLVED BY THE 

M] INVENTION] 

M&W&^fe\ Mffi However, with conventional structure, 

: :K-^l^:^ ;h:3xc:C0^ clearances 7 and 8 are each formed between 

^.Ji'MMTi^V^tp XTf&HTM air upstream-side lower-end surface of side 

fftijT.^tS k-jr—x l <Dlkffib.(D plate 3c of evaporator 3 and air 

'Wt^ii^H^^'.7-\-[8$:'0fk downstream-side lower-end surface, and 

U t V:v3 #^f§ 3 C0 T. jv bottom part of case 1 . 

#J[£mJfEffi3£l$C .7 ; 8 3 Therefore, by-pass-line air duct C which passes 

^ ^ $^^G^ s S#fM$tt along said both clearances 7 and 8 will always 

TL^'^'* be formed in downward-direction side of 

C Jt ^ evaporator 3. 

Since it hardly cools with evaporator 3, air 

; M il> J!^ IS : <fc^^ S ;bj : ; ' passing through this by-pass-line air duct C 

causes air conditioning capability decline. 



3/16/2004 



10/32 



(C) DERWENT 



JP8-295128-A 



THOMSON 



DERWEWT 



:;::[;^io:d : :9 ; l:; [0009] 

i/'SX^^BS'C SriSo Moreover, high temperature air passing through 

^fftfi^ by-pass-line air duct C is suddenly mixed with 

:##J : !Gc^ low temperature air which passed evaporator 3 

iUipL by air-outlet side of evaporator 3, and there is 
^^^^TR^^SgLT also problem of water component in high 

'^Sr^w^iv^'^P^IJH^feSo' temperature air forming condensation, and 
:;$^^fiifB^t3l^^^y^ causing white misty phenomenon. 

fc't;©^;\<i^M^^Fliiio# : 5 This invention is made in view of point 

^fflfc<DA&tj£fflfc&&&ifcl, describing above, it aims at providing air 

-<>s?s. M^^<D^4 :-Yzf\srh. > conditioner for vehicles which can inhibit air 

T^*$riii§i"§^^r^^^^^^C conditioning capability decline by by-pass-line 

\Z Jt &lf$ffiM£}{&T&ffi0]X*% airflow which passes side plate downward 

;&Mf^MQW direction of evaporator, securing the good 

t & B&yh^&o drainage of condensed water at the time of 

vehicles inclination. 
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[MEANS TO SOLVE THE PROBLEM] 

• ^li§ ffl \% Jtf 2 • i $0 % W^s^. & % This invention adopts the following technical 

• I © j; : : j : $ 1? (D f£ W. ffi&M & means in order to attain the above-mentioned 

objective. 

TK^^I^^^T^S^i.^"^: ( 3 In invention of Claim 1, horizontally positioned 
: a,)v; -ttD&zt:— 'zf (3 a) \£%k type evaporator (3) which has tube (3a) 
W$$f£# prolonged horizontally, fin (3b) joined to this 
: i ;c?pi : i :^ (: ; 3 i : t>; >; : ; : ;c7t) ^T^^fS 1 tube (3a), and side plate (3c) which is joined by 

lowest-part of this fin (3b) and prolonged 
horizontally, case (1) which accommodates this 
jiK^ evaporator (3), air blower (2) blasted to said 

itf)fe§3§ . :(3.) . evaporator (3). 

— * (l ) .:^ :mjfe«^ (.3 ) It has the above, waste-water port (10) which 
•l&iiS^ discharges condensed water generated with 

sa 'd evaporator (3) is provided in bottom part of 
^WM^^^^i^^M&M said case (1 ), air upstream-side end part of said 

side plate (3c) contacts to bottom part of said 
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case (1), clearance (8) is made for air 
downstream-side end part of said side plate (3c) 
to interpose between bottom parts of said case 
(1). 

Said evaporator (3) is attached in said case (1), 
drain hole (3d) is provided in part to which only 
predetermined amount is positioned in air 
downstream side from air upstream-side end 
part among said side plate (3c). 
It is characterized by the above-mentioned air 
conditioner for vehicles. 



[0 0 11] 

%fa\zMXfiZ s ?*~-?. (3 a), 

-(Df-a.-y' (3 a) 

fotzy A > (3 b), *3«kTjfcr© 

7^ (3 b) (D^y^xtm^ 
-f v-y (3 c) *#f-5«e 

ivjyomkn (3). t, z 
<vmm (3) 

* (i j t: m®M&& (3) 

imjclI^"^ (1) 

: fiSutaM^:.( 3 ').: ^wjELtz 
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y h ' ( 3 c ). <DQn±.mm 
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[0011] 

In invention of Claim 2, horizontally positioned 
type evaporator (3) which has tube (3a) 
prolonged horizontally, fin (3b) joined to this 
tube (3a), and side plate (3c) which is joined by 
lowest-part of this fin (3b) and prolonged 
horizontally, case (1) which accommodates this 
evaporator (3), air blower (2) blasted to said 
evaporator (3). 

It has the above, waste-water port (10) which 
discharges condensed water generated with 
said evaporator (3) is provided in bottom part of 
said case (1), air upstream-side end part of said 
side plate (3c) contacts to bottom part of said 
case (1), clearance (8) is made for air 
downstream-side end part of said side plate (3c) 
to interpose between bottom parts of said case 
(1)- 

Said evaporator (3) is attached in said case (1), 
notch for drain (3e) is provided in region only 
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with predetermined amount from air 
upstream-side end part to air downstream side 
among said side plate (3c). 
It is characterized by the above-mentioned air 
conditioner for vehicles. 
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[0012] 

In invention of Claim 3, water leak prevention 
board (4) which blocks that said condensed 
water drains out to air upstream side further is 
provided in part to which only predetermined 
amount is positioned in air upstream side from 
air upstream-side end part of said side plate 
(3c) among bases of said case (1) in air 
conditioner for vehicles of Claim 1 or 2. 
It is characterized by the above-mentioned. 



[0 013] 
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[0013] 

In invention of Claim 4, as for said air blower 
(2), in air conditioner for vehicles as described 
in any one of claims 1 thru/or 3, said case (1) is 
configured in a side direction, air-outlet side of 
said air blower (2) is connected with air-inlet 
side of said case (1), said air blower (2) and 
said case (1) are arranged by vehicles ceiling 
part as integral construction. 
It is characterized by the above-mentioned. 
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[o;p 1 4;] [0014] 

,±fS# In addition, code in parenthesis of each said 

'Wfi'y ^^.^'SlIM^JfBife'^A means shows correspondence with concrete 

'^^^^^■^M^M^^^^-^k- means given in Example to mention later. 

[0 0 1 5] [0015] 

imm^m^M [operation and advantage of the 

II^JI 1 ~ 4 feic©^^ \t& ft INVENTION] 

^^f|W^-f K7°V— According to invention of Claim 1-4, it lets air 

^%}^^i%^U^^^7-(D&% upstream-side end part of side plate of 

^E^^iir"^ fr^f -Y~7- V-r K evaporator contact to bottom part of case. 

;©S^±ffifflflffl^fc^^S^BS Even if it abolishes clearance in air 

£rJ^ih L"t^ upstream-side end part of side plate, 

^^0^^±MM\^~f LtcM condensed water can be drained good to 

SgTK^f-^f K^i/^ h\tWWtz. waste-water-port side through drain hole or 

tRSK^ ^^fefiTKfe^ffl^l^ £ notch for drain which provided condensed water 

yffi&M&^MffltfcfcffifcftM^ which fell to air upstream side of evaporator at 

BL^^#tK"C# §o the time of vehicles inclination in side plate. 



[0 0 16} [0016] 

^o"t, ;t^^^g^>ck 0 , % Therefore, flow of high temperature air passing 

^^^ijM(D/<^ through by-pass-line air duct by the side of 

evaporator downward direction can be blocked 

:<5; 6 x — ^^: :^^:^^:i<^:'h^^ like conventional apparatus. 

-^f— <^>/^^fS tcz On the other hand, since drain hole is provided 

^^f".<5.<h t ^:.i^^:;K^y in part to which only predetermined amount is 



^- h'<p y '[h'^^^J^MMp^^i positioned in air downstream side from air 

upstream-side end part among side plates while 

•t^r : S: -^fifc t^biK ;55c : Sr*^:: V^Tt? :Vj> contacting air upstream-side end part of side 

plate to bottom part of case, air which flows into 

^^^^0^^^;^^^^^ drain hole can be beforehand cooled to some 

:^^#> ^S^t^^^^:i&o:|:; extent in a part for fin part of evaporator. 
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Also when similarly notch for drain is provided in 
air upstream-side end part of side plate like 
invention of Claim 2, since air upstream-side 
end part of side plate is contacted to bottom part 
of case, a part for fin part of evaporator can be 
passed beforehand, and it can let air cooled to 
some extent flow into notch for drain. 
As a result, while being able to suppress decline 
of air conditioning capability by installation of 
drain hole or notch for drain to small value and 
being able to improve air conditioning capability 
as compared with conventional apparatus, 
white misty phenomenon resulting from mixing 
of high temperature air to inside of cold wind 
can also be prevented. 



[00 T. 8] 
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[EXAMPLES] 

Hereafter, Example which shows this invention 

in figure is demonstrated. 

In FIG. 1, 2, 1 is resin case of air conditioner for 

backseat air conditioning, 2 is air blower and is 

configured to side of case 1 . 

This air blower 2 is designed by case 1 and 

nearly identical height, it has centrifugal-fan 2a, 

motor 2b for fan actuation, and scroll casing 2 c. 
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In undersurface part of this scroll casing 2 c, 2d 
of air-suction-system mouths which inhale 
in-vehicle air opens, moreover, motor 2b is fixed 
to upper-face part of scroll casing 2 c. 
Air-outlet side of scroll casing 2 c is directly 
coupled with air-inlet side of case 1 , air blower 2 
and air conditioner for backseat air conditioning 
which comprises parts of case 1 are attached to 
vehicles ceiling part as integral construction. 
In addition, two-point chain-line position 6 of 
FIG. 2 shows joint position by the side of air inlet 
of case 1 air-outlet side of scroll casing 2 c. 



. ;[0 0 2 0] 

ZtiXte*),] z<dM%>$s ate*: 
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[0020] 

Evaporator 3 is accommodated in case 1 , this 
evaporator 3 is provided in refrigerating cycle 
with compressor (not shown) actuated with 
vehicles engine, and cools blast air by latent 
heat of vaporization of refrigerant. 
Outlet 5 which blows off cold wind cooled with 
evaporator 3 to in-vehicle is provided in air 
downstream-side end part of case 1, as this 
outlet 5 turns to in-vehicle back, air conditioner 
for backseat air conditioning is attached to 
vehicles ceiling part. 



■&&6&i$.l [0021] 

^:^^:3:;fiw^^fc^::7:^£^^: Evaporator 3 is thing same serpentine type as 
ffi&WiiEtt conventional structure shown in FIG 7 
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^^^ ^ 



^•^©^©^i ^;' ffi&pWM mentioned above, and is good, oblong thin 

]^^\^B^^^^^ ^^M shape designs. 

.3 : fi\ ^ y.;3 This evaporator 3 is comprised as the so-called 

TK^frfp] fc^t/^;; V^^^ <5;$l horizontally positioned type with which that tube 

S^ ^^ y i: UlT|#J^:$;Kx^o 3a is prolonged horizontally, blast air is blasted 

Y< MM^hi^ M^ Xk) lb), as shown in broken line A of FIG2(a) (b) in 

^^^Afc^-f: ji^^i — longitudinal direction (right and left direction of 

~f . 3 a OiR^^fo] (@ 7 ©t^ FIG. 7) and the right-angled direction of tube 3a, 

^fp]) t through corrugate fin 3b arranged between tube 

'.^jt-.i—y 3 a coPhK^IBIx^ 3a, it exchanges heat with refrigerant and cools. 

•5c 



[0 0 2 2] [0022] 

^.fc, : ll^lfl 3 tepi^.L/ci; jo Moreover, evaporator 3 carries out integral 

i), #^M I P^3- w -7' 3 :a <t , : brazing of multi-hole compressed tube 3a, 

■zijVtf — \ ? 4/y.. 3 b. t s £ <D corrugate fin 3b, and the side plate 3c arranged 

^/Vy— h7-f.y3 bj&f!#n£. for corrugate fin 3b protection at 

iT^flP^ffilS £ ii-itD--4: K:/ upper-and-lower-ends part as it was mentioned 

: h 3 c.£.£— f£<5 5 #tt l> above, comprised such that these members are 

: fc 1 b<7}"t;fcp~C > ^LtLfjfD^W formed by aluminum material, clearance 8 is 

formed between air downstream-side end part 

Xio 'O , : T>/tii©f--f Y.Zf-vA of side plate 3c by the side of downward 

: ]>>3 :c^^^Slttt;: : ^ direction, and bottom part of case 1 . 



[:0 0 2 3] : [0023] 

^to'^^Bfiii: ■■y- j K^i^K This clearance 8 is formed by providing 

: ^:^(D0M^A)&<^^^ concave part in bottom part of case 1 

MitMi^^-^^-'^W^ : -l' : '0^^ corresponding to downward-direction position of 

5 i £ lz air downstream-side end part of side plate 3c 

X f^p tiX^y- - : Wr partially. 

MMti&j Y^^^VS'^p^ On the other hand, clearance is not formed in 

^iiftij iS#P ^ fei^ ^ downward-direction position of air 
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upstream-side end part of side plate 3c by the 
side of downward direction, but air 
upstream-side end part of side plate 3c by the 
side of downward direction contacts to bottom 
part of case 1 directly, thereby, blast air flows in 
down the air upstream-side end part of side 
plate 3c by the side of downward direction. 
Of course, it is made for side plate 3c by the 
side of upper direction of evaporator 3 to have 
contacted to whole-surface target at inner wall 
of case 1 . 

Therefore, blast air does not flow in above side 
plate 3c by the side of upper direction. 



:[0:0::24]:: 
Mfrhmfem. (Mz-lt, 5 mm 

.*LTV v 5 0 :i c:rT\;-7K&t^3 : 
. d vMWte, ^ffl^nm 1 ( a ). 

la 'L&mj$£W<> x v ^ -s 



[0024] 

And 3d of drain holes is provided in part to 
which only predetermined amount (for example, 
5 mm level) is positioned in air downstream side 
from the air upstream-side end part at side plate 
3c by the side of downward direction. 
Here, shape of 3d of drain holes of horizontal 
length is rectangular as shown in FIG1(a) in this 
example. 

Since evaporator 3 has said composition, air 
upstream-side end part of side plate 3c contacts 
to bottom part of case 1, clearance 8 is made 
for air downstream-side end part of side plate 
3c to interpose between bottom parts of case 1. 
It is attached in case 1 . 



!: [ Q Q Z S j [0025] 

::S:fc : i::i^iSlS:3 .xMM&fcMM Moreover, in order to drain condensed water 
^ (continuous line B of FIG 2) generated with 
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evaporator 3, drain pan 9 and waste-water port 
10 are integrallyjnolded by case 1 bottom part 
like conventional structure, condensed water is 
discharged out of compartment passing through 
drain hose which is not illustrated from 
waste-water port 10. 

Moreover, in order that condensed water which 
flowed toward lower-end surface of air 
upstream side of evaporator 3 may block 
draining out to air-blower 2 side, water leak 
prevention plate 4 is integrally_molded in 
bottom part of case 1 by part to which only 
predetermined amount is further positioned in 
air upstream side from air upstream-side end 
part of side plate 3c of evaporator 3. 



{0 0 2 6] 

,^^«^m^t-5c:;ia2 (a) 

■ 5o tip t 3. (dtx 



[0026] 

Next, action of this Example is demonstrated in 
the above-mentioned composition. 
FIG.2(a) shows state when vehicles run flat 
road, blast air flows through inside of 
evaporator 3 like broken line A, and is cooled by 
latent heat of vaporization of refrigerant with 
evaporator 3. 

At this time, air upstream-side end part of side 
plate 3c by the side of downward direction of 
evaporator 3 contacts to bottom part of case 1 
directly. 

Therefore, blast air does not flow in down the air 
upstream-side end part of side plate 3c by the 
side of downward direction. 



i [ 6 0 2 7 ] ;; [0027] 

However, after a part of blast air flows into 
;fl:3:i£^ evaporator 3, it flows into downward-direction 
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side of side plate 3c from 3d of drain holes. 
However, inflow air of 3d of drain holes passes 
through 3d of drain holes, after cooling in air 
upstream part of corrugate fin 3b of evaporator 
3. 

Moreover, inflow air quantity of 3d of drain holes 
also reduces by draft resistance by corrugate fin 
3b. 



. [ 0 0 2 8] 
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[0028] 

Therefore, even if inflow air of 3d of drain holes 
exists, decline of air conditioning capability 
based on it can be significantly reduced as 
compared with decline of air conditioning 
capability by high temperature airflow passing 
through by-pass-line air duct C in conventional 
apparatus. 

Moreover, condensed water generated with 
cooling effect of evaporator 3 rides flow of blast 
air A as shown in continuous line B, and moves 
to air downstream side of evaporator 3 along 
surface of tube 3a, it falls from air 
downstream-side end part of evaporator 3 to 
downward direction. 

And it passes along clearance 8 and flows into 
drain pan 9, it is discharged by case 1 exterior 
from waste-water port 10. 

[0029] 

On the other hand, as shown in FIG.2(b), when 
vehicles run steep downward slope, it inclines 



W?kB & Therefore, condensed water B flows toward 
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evaporator 3 against flow of blast air in 
response to this inclination. 
FIG.3(a) enlarges and shows behavior of flow of 
condensed water when air upstream side of 
evaporator 3 inclines below as mentioned 
above, space between air upstream-side end 
part of evaporator 3 and water leak prevention 
plate 4 is covered to some extent with 
condensed water B, level (water level) of 
condensed water B covered on this space 
reaches to position which is 3d of drain holes of 
side plate 3c by the side of downward direction, 
condensed water B falls to drain pan 9 through 
3d of this drain hole, and it is discharged out of 
case 1 from waste-water port 10. 



i ^ . 0: 0 : 3 0 :] : 

£ £. X\ hV*&tlffi.±fa 4 tf. 

03 

. 7k$ t ft 3 d «A-fr1\ , r <D. 

Tkfaift 3d X !9l£< ft o Vv^ 

m 2 m^£titii< -m km 2 : <dw 



[0030] 

Here, when water leak prevention plate 4 is not 
provided, condensed water B does not flow into 
3d of drain holes as shown in FIG3(b), it flows 
toward air upstream-side edge of case 1 which 
is lower than 3d of this drain hole, it flows into 
air-blower 2 side from this, fault of leaking 
in-vehicle and coming out from 2d of inlets of air 
blower 2 occurs. 

In order to cancel this fault, water leak 
prevention board 4 is needed. 



[0 0 3 11 [0031] 

^; : Z10X^^ By the way, when distance L of air 

.3. M^itk .3.<#£^±i^S8 upstream-side end part of evaporator 3, and 3d 

Wb, : ^ : :M of drain holes is enlarged as shown in FIG3(c), 
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;:i£^:c£^ in order to let condensed water B flow into 3d of 

;<^M drain holes, height of water leak prevention 

• i fjifc • • 4 ^ M ■ & W P' ate 4 is made higher, it will be necessary to 

increase quantity of condensed water B 
; fi : accumulated in water leak prevention plate 4 

part. 

Making height of water leak prevention plate 4 

• MMM £: £ : : t si: : • ^i® ffl higher not much causes increase of blast 
:©f£^ resistance, since decline of blast weight, decline 

of air conditioning capability, etc. are caused, 
you have to avoid. 

[0 0 3 2] [0032] 

d(Df$n{tL Then, as for opening position of 3d of drain 
'Witii .Vzf.-\sr^ V 3 c holes, it is desirable to limit within prescribed 
^ Js ^ p[5 1 > ^Wi^W^\H l«n value from air upstream-side end part of side 
mm-?Z> r t U\ £ tz, plate 3c. 

7K{£#5t3 d ^j^Ai~52£M&: Moreover, in order to cool air which flows into 
•^M'-^-^M^^^^^^M^i 3d of drain holes and to inhibit decline of air 
^STt&lCfi, 7ktk%.^ 3 d \c conditioning capability, before flowing into 3d of 

drain holes, air needs to pass corrugate fin 3b 
yjyjf^. y y ^ b part only prescribed distance. 

According to experiment and examination of 
f bOl^ ^f^£cfc;h/fi\ tK present inventors, it turned out that it is most 
.^#^ 3 d W|li:Pfi#tt<: f:.^ desirable for inhibition of height of the 
K^l^r- 1- 3 c O^^ii^ffiJS above-mentioned water leak prevention plate 4, 
% 5 and inflow air-cooling effect reservation to 3d of 

drain holes to set it as position of 5 mm level 
<^^'^'^^M^;^^^^^^?': from air upstream-side end part of side plate 3c 
:d:^& as for opening position of 3d of drain holes. 



xl0:Q:;3-3]!; [0033] 



^^:^^;3:d:©^:Pg|| Moreover, what is sufficient is just to set up 



opening-surface product of 3d of drain holes 
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according to generation amount of condensed 
water. 

In order to inhibit inflow air quantity of 3d of 
drain holes, it is good to set it as the minimum 
size which can discharge condensed water. 
FIG. 4 (a), (b) shows examples of concrete 
measurement, such as size, position, etc. of 
side plate 3c, 3d of drain holes, and water leak 
prevention plate 4, and unit is mm, when 
experiment and examination of Prototype based 
on this example of concrete measurement were 
done, good result is obtained on both surfaces 
of drainage and air conditioning capability of 
condensed water. 



[0 0 3 4] [0034] 

In addition, when vehicles run steep uphill, 
: x ^ evaporator 3 inclines in the direction in which air 

downstream side of evaporator 3 constitutes 
downward direction. 

• ; • tR: f ^11^ |§; 3 • Therefore, condensed water moves to air 

y-:^^ downstream side of evaporator 3 along 

y- 'ti inclination of evaporator 3, and flow of blast air. 

■ ■■^ Therefore, it is discharged out of case 1 passing 

^^E>i: through drain pan 9 and waste-water port 10 

from clearance 8 like the time of flat path run of 
FIG2(a). 



[ 0 0 3 5; 3: [0035] 
yy W f± MM MMffl { £ : This invention can carry out various 
■;y:&'&.^ deformation, without being limited to 

^' '^ above-mentioned Example, for example, water 

leak prevention plate 4 is not restricted to what 
projects flatly and is formed from bottom part of 
case 1 like above-mentioned example, bending 
: j: ; : i i] ^ i^i^^fe ^:H^!^;?r: l^"H^:f ^ffi formation of a part of bottom part of case 1 may 
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be carried out convex-shaped like FIG. 5, and 
water leak prevention plate 4 may be formed. 
Moreover, similar effect can be obtained even if 
it, as shown in FIG. 6, provides notch 3e for 
drain in region only with predetermined amount 
from air upstream-side end part of side plate 3c 
to air downstream side instead of 3d of drain 
holes. 



[0036] 

That is, in other example of FIG 6, it is thing in 
which two rectangular notch 3e for drain were 
formed in position corresponding to rectangular 
two drain hole 3d of FIG.4(a), unit of concrete 
measurement is mm. 

Also in this example, it is the same as the 
above-mentioned example to let air 
upstream-side end part (protrusion and middle 
protrusion of right and left of notch for drain 3e) 
of side plate 3c contact to bottom of case 1 . 



:|0 0 :3:7:].: 

£/c, M%%* 3 © 7 ^ >> 3 b it. 
f^, Ki/ \s± h;i3 : c (o£%±$i 



[0037] 

Moreover, fin 3b of evaporator 3 is arranged to 
air upstream-side end part of side plate 3c, 
therefore, fin 3b is prolonged to formation part 
of notch 3e for drain. 

Therefore, it can let air which is fin 3b part and 
by which degree cooling was carried out flow 
into notch 3e for drain. 

Therefore, air conditioning capability decline by 
notch 3e for drain can be controlled slightly. 
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: lo;:o>3 8 ]x [0038] 

^f^^3 djoJ-:t;*i In addition, the number of 3d of drain holes and 

3 e: fib^fiHl 4 , notch 3e for drain is not restricted to two pieces 

:6 (£^ 2 ^.ItK^-f v : 3 shown in FIG. 4, 6, it small-divides into three or 

J;^ : #^i@(J / J N ;5)';f | J;U^;l9 1 more many, or it is good as for one piece, and 

LTti'cfc < x iftlf^feliT various deformation can be carried out as 

m.*~MZX*% % <> :^Yc;x:7Rfe required. 

'/C 3 d J: X$7kW% JH Moreover, it can also comprise from proper hole 

3 e (DMfclZ'OV^X £k . JxJjM shape, without supposing that it is rectangular 

t it-? \t\\ ^M&Wftj&WiXffijfc also with shape of 3d of drain holes, and notch 

i-.Z>^k$>X*%Z) a pfZ; MZS 3e for drain. 

3£ 3 t bT; ill 7 \t7v^f-^%^ Moreover, it does not restrict to thing of 

W-^P-f-.Z? 3 : a ^rfetf^^Sf 9 serpentine tine which bent and formed in 

^f^^X^t^—^y^^ ~7<D undulation multi-hole compressed tube 3a 

\><D\zM$zf, 2^.(D^MWWi shown in FIG 7 as evaporator 3, of course, 

.&rHP. bSHa rt"<5;~ t.KX !9 tf- so-called lamination type evaporator which 

j. w -7'3 a £t#$c"3~2k V^fot^ comprises tube 3a can be used by laminating 

•5 lA/M $i ©$^#v J1:"C # <5 metal thin plate of two sheets and joining. 

t-fih h%'k>Xfo% 9 ..^<D^ It is the same that it is horizontally positioned 

■a-t, ^MM^M&l&tttnt type with which that tube 3a is horizontally 

a— T^S a fi\tA\zfi£Xf-%>: prolonged also in this case as for laminated 

ISt ^^7^Tfc$ r t ttfl b type evaporator. 



[M© W&M] : [BRIEF DESCRIPTION OF THE DRAWINGS] 



{01] [FIG. 1] 

( a ): fi^|l^©-r ^Jfe^iJ Sr^< (a) is outline flat-surface sectional drawing of 



(b) 



apparatus in which one Example of this 
invention is shown, (b) is front elevation of this 
apparatus. 



W2l 



[FIG 2] 
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m l ( b ) COX - XWm&]X*& It is X-X sectional drawing of FIG 1(b). 

:'<5'o: : : ' 



(a) am 2 (b) jD'&m-k 

(ia ) vttm^mm^ 

iir.SI2lTfe2>. 0 , : 



[FIG 3] 

(a) is principal part expanded sectional view of 
FIG2(b), (b) and (c) are each principal part 
expanded sectional views of example which 
changed (a). 



4] 

■ (a) ti*%W(D~mfaffl\C& 

im^mm m y (b. ) 



[FIG 4] 

(a) is top view showing example of concrete 
measurement of downward-direction side plate 
in one Example of this invention, (b) is principal 
part expanded sectional view showing example 
of concrete measurement of water leak 
prevention board. 



[Hi 5 ] : [FIG 5] 

7fc%QM\z&tf%7\(&fop3ik1ifip It is principal part expanded sectional view 

{til <£> $1 g§PJ£^;ltf:ffi HI %* showing other example of water leak prevention 

fo%> c : board in this invention. 



> 6 [FIG 6] 

jf:WR # Z.T:ftMy~4 . Kf It is top view showing other example of 
v—^, h &){&(b$\%^^^^WT: downward-direction side plate in this invention. 



yyVmiAv. [FIG 7] 

■^^^^M^MMMM^WM^. It is perspective diagram of evaporator with 
^ : '3^^0^^'<^^^^^-^^ i which this invention and explanation of 

conventional apparatus are provided. 



[FIG 8] 

It is longitudinal cross-sectional 
conventional apparatus. 



view of 



3/16/2004 



26/32 



(C) DERWENT 



DERWENT 

■X^^pWM:. [DESCRIPTION OF SYMBOLS] 

i •••^MSg^ r '—^> 2 : -i^ji, 1... air-conditioner case 2... air blower 3... 

: 3 - • •M%%&s 3 a • • : ^-. a. — evaporator 3a... tube 3b... corrugate fin 

zf.\ ; : 3 b [vMtyif'^r V7 j-.^ 3c... side plate 3d... drain hole 3e... notch for 

: ; :3: : :c: v - r^^:^^:Hv :: :3:;d:: ; >; drain, 4... water leak prevention board 8... 
TKffi # 3; Q : \M&. clearance 9... drain pan 10... waste-water 

# gP, - 4 ■■:^mi^5±ms. y 8 ;• • port 
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[FIG 1] 
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[FIG. 8] 
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